Thermoelectricity deals with the study of heat-to-electricity interconversion processes, having the potential for the development of waste heat energy-harvesting technologies.
Since the discovery of the spin Seebeck effect (SSE) 1,2 a new heat-to-electricity conversion paradigm in magnetic systems was established and has been extensively studied in a wide range of materials. 3, 4 This invigorated the field of spin caloritronics, 5,6 which studies the interaction between heat, electron and spin currents. In the SSE, a spin current 7 is generally created in a ferromagnetic material (F) upon application of a temperature gradient, and electrically detected in an adjacent normal metal (N) by the inverse spin Hall effect (ISHE).
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The presence of the SSE in magnetic insulators, 2 has potential advantages over conventional thermoelectrics due to lower heat dissipation losses. Its experimental geometry, with the thermal and electric current paths perpendicular to each other, is also advantageous for the implementation of thin film and flexible thermoelectric devices. 9,10 However, the low magnitude of the measured voltage is an obstacle for the development of potential SSE applications. In this regard, different possibilities are currently being explored, 4 such as increasing that of Pt.
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Another source of ANE-driven electric field can be due to a possible magnetic proximity The Pt films were sequentially deposited by DC magnetron sputtering in the same UHV chamber. The substrate temperature during the entire thin film growth process was kept at 480
• C. The structural quality of the samples was confirmed by x-ray diffraction and high angle annular dark field (HAADF) scanning transmission electron microscopy (STEM), detailed information about sample preparation and characterization can be found elsewhere.
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For the thermoelectric measurements we apply a constant heat power, inducing a thermal gradient (∇T ) in the z direction. A magnetic field (H) with magnitude H is swept in the In order to gain further insight into the nature of the ANE contribution, we systematically Fig. 3(a) ]. This model describes the two previous scenarios where the ANE can originate from the Fe 3 O 4 film (E F ) and at the interface region (E MP ). The resultant electric field in the non-magnetic Pt layer (E y ) can be expressed as:
where ρ F (ρ MP , ρ Pt ) and t F (t MP , t Pt ) represent the resistivity and thickness of Fe 3 O 4 (MPE, Pt) layer, respectively. We consider ρ F = 6.96 × 10 −5 Ωm, 15 and ρ MP = ρ Pt (since they represent the magnetic and non-magnetic parts of the Pt layer). The thickness dependence of the Pt resistivity in the trilayers [ Fig. 3(b) ], is well described by conventional electron transport in metals: (1 − p) ) , obtaining the fitting parameters: ρ ∞ = 1.5 ± 0.2 × 10 −7 Ωm, h = 1.6 ± 0.7 nm and l ∞ = 18 ± 9 nm, where p = 0 is assumed. 39 These are used in Eq. 3 to include the thickness dependence of ρ Pt into our model.
In Eq. 3 all the parameters are known, except for E MP and t MP . We can estimate the value of E MP using the model proposed by Guo et al. 40 , where they theroretically estimated the 
